. These data are ideal tool for the applications like biosensing and drug delivery research (DDS The data is available with this article
Value of the data
The data reported here represent a valuable collection of the entire individual spectroscopic and microscopic data of caffeine loaded PNTs [1] .
The microscopic images and plots provide a novel way to look at the effectiveness of the sensing potential of PNTs and further evolutions for other researchers to develop the future outcomes [2] .
The FT-Raman data provides specifying binding frequencies of the caffeine with PNTs [3] [4] [5] [6] [7] . This data allows other researchers to explore or extend the biosensing and DDS analysis.
Data
The data reported [1, 6] includes information about the more information on (Table 1) the HR-TEM data of caffeine interaction with PNTs and Fig. 1 shows the morphology of the reported materials. The Fig. 2 , and Schemes 1 and 2 show the synthesis scheme and sensing of caffeine, spectroscopic data in (Table S1 ). The resulted data are provided in Supplementary Table S1.
Experimental design, materials and methods

Materials
Phe-Phe dipeptide, 98.6%, TFA, 98.0%, Caffeine, 98.9%, and other reagents and solvents were purchased from HiMedia Laboratories Pvt. Ltd., (Mumbai, India) it is used as without further purification. All aqueous solutions were prepared with nanopure water. All apparatus and glassware's are washed with acetone, rinsed with deionized water (DIW) and dried with air hot Owen at 100°C, then it was used throughout the studies.
Synthesis of self-assembled nanotubes and vesicles (PNTs)
The procedure was adopted from a reported method [1] as follows Scheme 1. About 10 mg of aqueous solution (in nanopure water) of single amino acid derivatives was prepared in a closed Erlenmeyer flask with appropriate concentration. The flask containing desired solution and a magnetic stir bar was placed in pre-warmed silicon oil bath (65°C) and moderate stirring was continued for 30 min at that temperature. Heating was then stopped and the solution was brought to room temperature with gentle stirring for over a period of 3 h.
Synthesis of PNTs entrapment of caffeine (PNTs@caffeine)
A synthetic procedure for loading the peptide nanotubes was briefly outlined in Scheme 2. Briefly, caffeine solution (5 mL) taken in a beaker and stirred for 30 min at room temperature. As-synthesized PNTs sol (1 mL) was added slowly into the beaker containing caffeine solution with drop wise manner. The mixture was stirred for another 30 min at room temperature to form caffeine entrapped PNTs sol, which resulted in the formation of thick sol-gel turbidity containing the PNTs@caffeine.
Characterization techniques
High resolution transmission electron microscopy (HR-TEM) images were recorded using a JEOL 3010 high resolution transmission electron microscopy with an ultra-high resolution (UHR) polepiece operates at an accelerated voltage of 300 kV. The analyte for HR-TEM studies were prepared by Table S1 ). 
